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associated with reduced levels of the anti-inﬂammatory IL-1Ra protein,
was associated with progression (OR=2.29, 95%CI=1.17-4.50) or initiation
(linear regression, p=0.006) of knee OA. Other IL1RN SNPs within the 2
blocks that were associated with knee OA progression or initiation included
rs419598, rs315952, rs9005, rs315931, rs315943, rs1794066 and rs579543.
The association between haplotypes in the 1st block and the phenotype
was explained by either IL1RN rs4251961 or rs419598, and the haplotype
effect of the 2nd block is captured primarily by a single SNP (rs315943).
The IL1RN (rs419598/315952/9005) TTG haplotype, previously shown to be
associated with severity of knee OA, was associated with progression and
initiation of disease in this cohort study.
Conclusions: These ﬁndings validate previous observations pointing to a
genetic contribution of the IL1RN gene to knee OA progression and severity.
This information could assist in guiding clinical development of new drugs
for OA.
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Purpose: Previously we have shown that radiographic severity of knee
osteoarthritis is conditional on IL-1RN (CTA haplotype) variation. The ob-
jective of this study was to determine association between the common
TTG (rs419598-rs315952-rs9005) haplotype of the interleukin-1 receptor
antagonist gene (IL-1RN and incidence and radiographic knee OA severity.
Methods: A meta-analysis was performed on 4 studies with genotype data
available for the rs419598, rs315952 and rs9005 IL-1RN polymorphisms.
Knee ROA patients from NYUHJD (99 cases, 30 controls), RS-I (n=108
cases, 1283 controls), RS-III (n=152 cases, 1519 controls) and TwinsUK
(n=56 cases, 145 controls) were included. Patients from NYUHJD are
followed longitudinally for 2 years for progression studies. Genotyping
was accomplished (Interleukin Genetics Clinical Laboratory; Waltham, MA,
USA; CLIA certiﬁed) by polymerase chain reactions (PCR) targeting the
sequence surrounding SNPs studied. Multiplexed single base extension
(SBE) reactions were performed. RS-I and RS-III comprises men and women
of the Rotterdam Study, which is a prospective population-based study
on determinants of chronic disabling diseases. TwinsUK participants are
white monozygotic and dizygotic twin pairs from the TwinsUK adult twin
registry, a group used to study the heritability and genetics of age-related
diseases. A meta-analysis was performed using ﬁxed- and random-effects
models, including all available data with allele/genotype counts with in
total 303 cases with Kellgren-Lawrence (K/L) 3 or 4 compared to 1946
controls with K/L 1 or 2.
Results: In the current study we show that the TTG haplotype of IL1RN,
formed by rs419598, rs315952 and rs9005, is signiﬁcantly associated with
radiographic severity of knee OA. In the meta-analysis, the TTG haplotype
was associated with radiographic severity in both ﬁxed and random effects
model (OR=1.45; 95% CI 1.18- 1.78; P=0.004, I2=28%) and (OR= 1.47; 95% CI
1.11-1.95; p= 0.007) respectively.
Conclusion: Common genetic variation in the Interleukin-1 receptor an-
tagonist region (IL-1RN) (TTG haplotype formed by rs419598, rs315952,
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IL1BIL1B_3954 / IL1B_511 / IL1B_3737 / IL1B_1468 / IL1B_3877 IL1RN / IL1RN_2018/IL1RN_rs315952/IL1RN_rs9005
C T C C G T T G C T A
Odds ratio [95% CI] / frequency of haplotype / p-value
JSWmedial signal knee 4.1406 [0.625 27.429] / 0.3607 / 0.0153 2.6544 [0.059 7.189] / 0.4600 / 0.0486 1.093 [0.117 10.16] / 0.137/0.1034
JSWmedial nonsignal knee 3.1692 [0.2693 37.295] / 0.3591 / 0.0193 2.151 [0.2907 5.914] / 0.4531 / 0.04397 3.551 [0.616 20.4583] / 0.0843 / 0.0862
KL signal knee 3.715 [0. 683 20.18] / 0.1285 / 0.0147 1.780 [0.3156 10.042] / 0.380 / 0.0380 0.366 [0.0427 3.1454] / 0.137 / 0.0137
KL nonsignal knee 1.492 [0.273 8.150] / 0.6436 / 0.0176 1.284 [0.258 6.375] / 0.3720 / 0.7594 0.7399 [0.042 12.82] / 0.1307 / 0.8360
Mean (standard deviation) / frequency of haplotype / p-value
VAS Baseline -3.5031 (6.528) / 0.1915 / 0.59316 4.26636 (1.076) / 0.41992 / 0.000164 0.02583 (0.213) / 0.13600 / 0.9037
24 month -0.222856 (0.3602) / 0.17547 / 0.53892 5.6687 (1.547) / 0.4283 / 0.000561 -0.2157 (0.322) / 0.1537 / 0.50668
rs9005) predicted high risk for knee OA radiographic severity in a meta-
analysis of 4 studies. These genetic markers may be useful in identifying
patients more likely to develop severe OA disease.
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Purpose: We have previously shown that carriage of an IL1RN haplotype
(CTA) was associated with substantially lower odds of radiographic severity
(KL score, JSW) (Ann Rheum Dis. 2010). Now we assessed whether IL1-RN
haplotypes predicted disease progression in patients with symptomatic
knee OA.
Methods: One hundred seventeen (N=117) patients from NYUHJD who met
ACR criteria for knee OA were genotyped for single nucleotide polymor-
phisms (SNPs) in the IL-1b and Il-1RN genes. Standardized semi-ﬂexed
radiographs were taken on 97 patients, in whom we determined progres-
sion of both signal and non-signal knee OA, by following change in JSW
and KL score between visit 0 and 24 months.
Results: The signal and non-signal knees were analyzed separately. Exclud-
ing the KL4 knees at baseline, decreases in JSW ranged from zero to 3.7 mm
over the 24-months.The study population was divided into tertiles based
upon the distribution of observed joint space narrowing (JSN): lowest
tertile < 0.4mm; mid-tertile 0.5 - 1.2mm; top tertile >1.3mm. For KL
scores, a change in one grade was considered to represent progression.
As shown in the Table 1, the CTCCG haplotype in the IL-1b gene was
strongly associated with radiographic knee OA progression based on both
JSW and KL score (OR = 4.1406 [p=-0.0153], OR=3.715 [p=0.0147]) and (OR
= 3.1692 [p=-0.0193], 1.492 [p=0.0176]) for the signal and non-signal knees,
respectively However, we also observed that OA patients with IL-1RN (CTA
haplotype) showed decreased risk for radiographic progression based on KL
score in the signal knee (OR= 0.366 (p=0.0137).
In contrast, patients with the IL-1RN TTG haplotype exhibited increased risk
for radiographic progression based on KL score and JSW (OR=1.78 (p=0.038)
and OR= 2.6544 (p=0.048) and JSW OR= 2.151 (p=0.0439) in both signal
and non-signal knees respectively. In addition, VAS pain was higher in the
TTG compared to the CTA group at both baseline and 24 months (p-value<
0.01) (Table 1).
Conclusion: IL-1RN gene family polymorphisms predict the likelihood of
progression in patients with radiographic knee OA.
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Purpose: Osteoarthritis is the most prevalent form of arthritis and is
characterized primarily by the degeneration of cartilage and subchondral
bone remodeling. Cartilage is maintained by a delicate balance of cartilage
destruction and repair; however, how this is shifted towards destruction
is largely unknown. The aim of this study is to investigate the genetic
determinants involved in the early changes in cartilage homeostasis and
